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A B S T R A C T
In an era of increased stakeholder pressure for sustainable environmental management practices at workplace,
organization should adopt and implement environmental ethics for seamless synergy amongst the needs of the
business, the society, and the planet. Our study used resource-based view (RBV) and dynamic capabilities (DC)
theoretical lenses to examine hypotheses derived from extant literature on the linkages amongst environmental
ethics, environmental training, environmental performance and competitive advantage. Using survey ques-
tionnaire, we employed structural equation modeling (SEM) on 364 valid responses from managers to examine
the hypotheses. The findings of our study will stir up researcher's curiosity to unravel the human side of en-
vironmental management and that will surely steer future researches in significant directions. Results suggest
that environmental ethics influences environmental training, environmental performance and competitive ad-
vantage. We also found that environmental training to employees mediates the influence of environmental ethics
on firm's environmental performance and competitive advantage. The findings of the study implies that orga-
nizational approach towards environmental ethical practices at workplace should be not be reactive but
proactive with intentions to create and sustain synergy amongst the triads namely, profits, the society, and the
environment. Environmental training should not be one-off event but a continuous process to beat competitions
and improve environmental performance in the organization.
1. Introduction
The economic activities of firms always have other side to it – the
ecological imbalance. Lately the firms have been witnessing greater
stakeholders pressure to reduce the environmental impact created out
of their business related activities (Longoni et al., 2018; Yu et al., 2017).
As a result, firms are not only supposed to espouse environmental va-
lues to secure sustainable economic success (Tate and Bals, 2018) but
they should view environmental management as measure of their ‘so-
cial performance’ (Short et al., 2016; Yawar and Seuring, 2017). That
calls upon organizational leaders to be committed to environmental
ethics through policy formulation and their implementation in day-to-
day operations to reduce the environmental impact of business opera-
tions, if any (El-Kassar and Singh, 2018; Singh and El-Kassar, 2019).
Several studies suggest that firm's environmental performance depends
upon their human resources' sensitivity to environmental issues &
possess specific green competencies related to core businesses for or-
ganizational usages in their value creation processes (El-Kassar and
Singh, 2018; Guerci et al., 2016; Singh and El-Kassar, 2019). Therefore,
we contemplate that the implementation of organizational intentions to
‘go green’ and manage environmental performance depends largely
upon human resources across functions along with supportive HR sys-
tems & processes to effectively manage employee-related issues (Guerci
et al., 2016; Nejati et al., 2017; Renwick et al., 2013).
The extant literature also suggest for hiring candidates who de-
monstrate environmental knowledge and motivation (Jabbour et al.,
2010) useful enough to enhance environmental performance as the
later influences firm's competitive advantage (Chuang and Huang,
2018; Famiyeh et al., 2018). Several colleagues have highlighted about
the role of leadership (Dubey et al., 2015), top management commit-
ment (Dubey et al., 2017), organizational culture (Dubey et al., 2017;
Sugita and Takahashi, 2015), corporate environmental strategy (Chen
https://doi.org/10.1016/j.techfore.2019.05.032
Received 3 May 2018; Received in revised form 29 May 2019; Accepted 30 May 2019
⁎ Corresponding author.
E-mail addresses: sanjay.singh@adu.ac.ae (S.K. Singh), chenjin@sem.tsinghua.edu.cn (J. Chen), manlio.delgiudice@oasipc.com (M. Del Giudice),
abdulnasser.kassar@lau.edu.lb (A.-N. El-Kassar).
Technological Forecasting & Social Change 146 (2019) 203–211
Available online 08 June 2019
0040-1625/ © 2019 Published by Elsevier Inc.
T
et al., 2015), and employee's environmental involvement (Chen et al.,
2015) on the firm environmental performance. However, we argue that
firms should keep their employees updated about emerging environ-
mental niceties through concerted environmental training to develop
their green skills, knowledge and attitude for augmenting environ-
mental performance and competitive advantage. The environmental
training to employees influences their in-role green behavior (Dumont
et al., 2017) and explain the linkage between firm's environmental
management and performance (Guerci et al., 2016; O'Donohue and
Torugsa, 2016). Having said that, the extant literature has given scant
attention to the role of employee's environmental training vis-à-vis
environmental performance, though some recent studies have made
attempt to fill in the void (El-Kassar and Singh, 2018; Singh and El-
Kassar, 2019) but it requires more research work to strengthen the
nascent knowledge domain of employee's environmental training vis-à-
vis firm environmental performance and management.
Employee's environmental training has root in an environmental
sustainability philosophy within that aims to develop employee's abil-
ities, motivation, commitment and involvement towards firms' en-
vironmental goals (O'Donohue and Torugsa, 2016). We contend that
environmental training affects employee's in-role and extra-role work-
place green behavior (Dumont et al., 2017) necessary for helping firms
to enhance their environmental performance and competitive ad-
vantage. Drawing upon literature in other knowledge domain, we posit
that training & development (T&D) is an important HR tool to enhance
employee's competence and commitment and that, in turn to, influences
firm innovative performance (Sung and Choi, 2018). To fill the void in
the employee's environmental training and environmental management
& performance literature, our study proposes a cohesive research fra-
mework with empirical evidence that ascertains that environmental
training mediates the influence of environmental ethics on environ-
mental performance and competitive advantage.
Our study makes three key contributions to advance environmental
sustainability philosophy and arrest environmental impact of business
operations, if any. Firstly, our study contributes to advance nascent
knowledge on the role of employee's environmental training vis-à-vis
environmental performance and competitive advantage. Secondly, we
contribute to fill the void on the critical role of employee's environ-
mental training in facilitating firm's environmental ethics to influence
its environmental performance and competitive advantage. Last, but
not the least, our study advances the aim of Technological Forecasting
and Social Change journal to provide policy makers and practitioners
with forecasting tool on how to leverage corporate environmental
ethics to augment environmental performance and competitive ad-
vantage for securing sustainable economic success.
We have arranged our paper as follows. Section 2 presents theory
and hypotheses formulation to be examined empirically followed by
Section 3 on the methods used in this study. We present results of the
study in Section 4 and Section 5 details discussion & conclusion of the
study.
2. Theory and hypotheses
2.1. The resource-based & dynamic capabilities view
The RBV effectively puts “human resource” on the strategy radar
screen (Snell et al., 2001b), as a firm's competitive advantage emanates
from aligning human resources skills, motives, and attitudes with or-
ganization's systems, processes, and practices (Teece, 2014). We posit
that RBV influenced in establishing a macro perspective in the domain
of human resource management (HRM) researches (Snell et al., 2001a,
2001b); and in a way, the macro view provides complementary depth to
a traditionally micro discipline as enunciated in psychology. The evi-
dent and robustly established macro perspective in HRM research is
considered a major influence of RBV (Snell et al., 2001a, 2001b). RBV
has played a key role in legitimating the relevance of human resources
and their management vis-à-vis researches in the field of strategic
management of all key organizational resources, including the human
resources, for firm performance and competitive advantage (Wright
et al., 2001). Furthermore, RBV suggests that competitive advantage
emanates from aligning motives, skills and attitudes of employees with
organization's systems, processes, and practices to develop dynamic
capabilities at firm level (Teece, 2007). Therefore, we argue that the
people aspect of organization has been at the core of the RBV of the firm
towards its continuous journey for competitive advantage in a given
market.
At the same time, we posit that the dynamic capabilities (DC) in
combination with the RBV provides bigger and better theoretical lens to
examine how firm should use dynamic managerial skills, attitudes, and
competencies to enhance their performance and competitive ad-
vantage. The extant literature suggest for rising interest amongst col-
leagues to use dynamic capabilities perspective towards management
and development of human resources in the organizations (Helfat and
Peteraf, 2015; Teece, 2014). Drawing upon the DC, we posit that to
convert corporate environmental ethics into practice, firms always need
key dynamic capabilities of sensing, seizing, and transforming to de-
velop and hone employee's cognitive and affective capacities for aug-
menting both the environmental performance and the competitive ad-
vantage (e.g., Teece, 2007, 2014). We argue that the DC is the sum total
ability of a firm to effectively integrate, build and reconfigure their
competences (i.e., environmental ethics and employee's environmental
skills, knowledge and attitudes) (Teece, 2007, 2014), especially when
key stakeholders pushes firms to ‘go green’ in its processes, products
and services that they offer to their customers. Therefore, the firms
should sense and seize opportunities as well as challenges and trans-
form their employees with skills and competencies through concerted
environmental training to help firms effectively execute environmental
ethical policy into practices (e.g., Eisenhardt and Martin, 2000) due to
pressures from the key stakeholders. We posit environmental skills as
dynamic managerial capabilities that helps people at workplace to in-
tegrate and reconfigure firm resources and competencies (Adner and
Helfat, 2003) necessary to reduce negative effect of their business ac-
tions, if any, on built and physical environment.
We posit that organization with environmental management goals
uses the dynamic human capabilities namely, green skills, knowledge,
and attitudes for not only attaining environmental performance but also
to enhance their green core competence through constant rearrange-
ment and adaptation vis-à-vis increasing demands from en-
vironmentally aware stakeholders (e.g., Jabbour et al., 2019; Wang
et al., 2012). As a result, we contemplate that environmental training
enhances employees' capabilities for sensing and seizing available op-
portunities to minimize negative impact of business operations on
natural and built environment, if any, and act as a source of path de-
pendence to environmental performance and competitive advantage.
Therefore, drawing upon the RBV and the DC perspectives, we argue
that environmental training enhances employees' dynamic capabilities
namely, green skills, attitudes and knowledge to be leveraged by firms
while sensing and seizing opportunities to enhance their competitive
advantage and environmental performance (e.g., Schilke, 2014; Vogel
and Güttel, 2013).
2.2. Environmental ethics and competitive advantage
The ethical beliefs, values, and norms for environmental concerns
symbolizes corporate environmental ethics (Ahmed et al., 1998) that
may result in to long-term economic gains for firms. Firm's environ-
mental ethics indicates about their intentions and purpose to proactive
environmental management (Weaver et al., 1999) and is one of the
fundamental components of organizational culture (Peng and Lin,
2008) that is associated with environmental performance and compe-
titive advantage. The firm's environmental ethical policy helps for-
malize values and expectations for ethical behaviors and that has
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influence over their environmental performance and competitive ad-
vantage (Chang, 2011). We argue that firm environmental ethics po-
sitively affect competitive advantage as they help not only to meet
environmental regulations (Chang, 2011). Organizations that practices
high standards of environmental ethics avoid troubles, if any, that come
with environmental protection protests and at the same time improve
their corporate image (Chen et al., 2006).
Using RBV and DC view of the firm, we base our argument in a
manner that competitive advantage emanates when firms align em-
ployees' motives, skills and attitudes with systems, processes, and
practices to develop dynamic capabilities at firm level (Teece, 2007).
Therefore, we posit that environmental ethics is an intangible asset that
the firms can leverage to enhance their competitive advantage (Chang,
2011; Chen, 2008). The environmental management requires changes
in routines and operations (Aragón-Correa et al., 2008) and is obviously
an organizational competency (Christmann, 2000), and that result in
reducing environmental impacts, if any, and concurrently maintain or
increase organization's competitiveness (Tate and Bals, 2018). There-
fore, we predict that:
Hypothesis 1 (H1). Environmental ethics influences competitive
advantage.
2.3. Environmental ethics and environmental performance
Environmental ethics is an important internal resource that allow
firm to employ a value-creating strategy (Barney, 1991) for enhancing
environmental performance. Environmental performance refers to the
organization's behavior vis-à-vis natural environment in terms of how it
goes about to consume available resources with strong commitment to
have strict check on pollution emissions, if any (Wagner et al., 2002).
Drawing upon the RBV, we argue that firms have natural tendency to
arrange for value-creating strategies to create synergy amongst their
internal resources including environmental ethics to enhance their en-
vironmental performance along with outperforming their competitors
in the markets (e.g., Ployhart, 2012). Furthermore, we contend that
corporate environmental ethics of firms influences proactive environ-
mental actions on their part and that to impact environmental perfor-
mance (Chang, 2011; Chen et al., 2006; Porter and van der Linde,
1995).
Environmental performance encompasses insertion of biodegrad-
able ingredients in products, reduction pollution and waste at source,
reduction of environmentally harmful materials, enhancements in en-
ergy efficiency, and more (Zhu et al., 2010). Environmental perfor-
mance not only affects organization's social acceptability, but also a
basis of competitive advantage (Kassinis and Vafeas, 2006). That calls
upon organizations to make environmental management “a ubiquitous
philosophy of organization wherein all people are engaged in greening
the firm” (Sarkis et al., 2010, p. 163). Furthermore, several past studies
suggest for integration of environmental values into firms' environ-
mental strategies, strategic planning processes, and organizational
culture to foster environmental performance (Alt et al., 2015; Anton
et al., 2004; Chan, 2005; Jabbour, 2015). Using the RBV, we posit that
corporate environmental ethics being a valued and rare resources that
act on firm (Teece, 2007; Wright et al., 2001) to inbuilt environmental
philosophy as a way of life in managing people, processes and products
in a manner that enhances their environmental performance. Therefore,
we propose that:
Hypothesis 2 (H2). Environmental ethics influences environmental
performance.
2.4. Environmental ethics and environmental training
Extant literature suggest that stakeholders pressures push firms to
have in place environmental ethical policies and practices (Lee et al.,
2018) and make employees to practice it not at superficial level but to
make it part of regular their job behaviors (Abdelzaher and Abdelzaher,
2017) as environmental ethics promotes green innovations in the or-
ganization (Chang, 2011; El-Kassar and Singh, 2018). In this context,
the role of environmental training become critical to develop green
skills, knowledge and attitudes of employees vis-à-vis firm's environ-
mental performance (El-Kassar and Singh, 2018; Ji et al., 2012;
Renwick et al., 2013). Several studies indicate that environmental
training enhances employees' green competencies necessary for the
implementing environmental management system (Delmas and
Pekovic, 2013) to achieve environmental performance goals of the or-
ganization (Daily et al., 2012; El-Kassar and Singh, 2018). We posit that
corporate environmental ethics act upon firm's human resource man-
agement practices to provide environmental training to employees to
develop and sharpen their environmental attitudes and knowledge to
help attain firms environmental performance (Longoni et al., 2018;
Renwick et al., 2013). Using RBV and DC, we contend that environ-
mental training make employees aware of firms' environmental ethics
and goals (Longoni et al., 2018; Singh and El-Kassar, 2019) that help
organization to reduce negative effect of business operations, if any, on
the physical environment (El-Kassar and Singh, 2018; Graves et al.,
2013) and enhance their environmental performance (Singh and El-
Kassar, 2019; Thu et al., 2019). Therefore, corporate environmental
ethical policy drives environmental training to employees; and as a
result, we predict that:
Hypothesis 3 (H3). Environmental ethics influences environmental
training.
2.5. Environmental training, environmental performance and competitive
advantage
The environmental training to employees have become buzz word
and grown in relevance (Longoni et al., 2018; Singh and El-Kassar,
2019) as it enhances firm's environmental performance and competi-
tiveness but still in its infancy and that calls for further researches. In
the era of increasing pressure from varied stakeholders, the firms needs
to manage external pressures with dynamic internal capabilities and the
environmental training to employees become an important tool to
handle such pressure and that in turn influences organization's en-
vironmental performance and competitive advantage in the markets
(e.g., Jabbour, 2015; Longoni et al., 2018; Sarkis et al., 2010). The
management and development of the employees have been an im-
portant element of firm's environmental management agenda (Cassells
and Lewis, 2017; Daily et al., 2012; Jabbour, 2015; Sarkis et al., 2010).
Extant literature suggest that employees' environmental behavior
drives and improves firm's environmental orientation, competitiveness
and performance (Boiral et al., 2015; Kim et al., 2019; Young et al.,
2015). Several studies argued that employee's environmental values,
motives and behavior in terms of learning and applying ideas to de-
velop green products and process, materials recycling and reuses, etc.
(Graves and Sarkis, 2018) are essential ingredients that enhances en-
vironmental performance and competitiveness of the organization (Kim
et al., 2019). Furthermore, we argue that organizations provide in-
centives and rewards to the employees in order to encourage the en-
vironmental friendly activities and environmental behavior (Renwick
et al., 2013) namely, pollution prevention, eco innovation, and inter-
nalization of environmental management practices (Boiral et al., 2015).
Boiral et al. (2015) also argued for personal involvement of top man-
agement in environmental training program to send out positive signal
to employees about organization's commitment and support for im-
proving environmental performance and competitive advantage vis-à-
vis rivals in the markets. Using the DC perspective, we predict that
firm's intentions to invest their time and resources to immerse em-
ployees across numerous environmental training programs for devel-
oping dynamic skills, attitudes, and competencies (Helfat and Peteraf,
S.K. Singh, et al. Technological Forecasting & Social Change 146 (2019) 203–211
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2015; Teece, 2014) will improve their environmental performance and
competitive advantage. As a result, we propose that:
Hypothesis 4 (H4). Environmental training positively influences firm
environmental performance.
Hypothesis 5 (H5). Environmental training positively influences firm
competitive advantage.
2.6. The mediating role of employee environmental training
The idea of ‘Go Green’ is yet to become in-built into HR systems in
organizations, but several colleagues noted that HR architecture in
organizations slowly and steadily started turning to ‘green’ (Boiral
et al., 2015;Jabbour, 2015; Kim et al., 2019). The extant literature on
benefits of environmental training is relatively young and scarce which
needs attention amongst researchers (Longoni et al., 2018; Sonenshein
et al., 2014) as employee's environmental training helps organization
towards successfully conservation and recycling of scarce resources and
that drives competitive advantage and environmental performance
(Boiral et al., 2015; Jabbour, 2015). Therefore, we contend that en-
vironmental training drives display green behavior in the workplace
(Delmas and Pekovic, 2013) and that in turn influences firms' improved
environmental performance and competitive advantage (Jabbour,
2015; Kim et al., 2019).
Drawing upon the RBV and the DC, we posit that environmental
training develops employees' cognitive and affective environmental
capabilities which are valuable, rare, imperfectly imitable, and non-
substitutable (Snell et al., 2001a, 2001b; Teece, 2007); and these skilled
and competent employees may serve as the basis of organization's
sustained environmental performance and competitive advantage
(Greening and Turban, 2000; Teece, 2007, 2014). Though environ-
mental training has received scarce attention, it is time for organiza-
tions to make a conscious attempt to institutionalize environmental
training to all the employees to help them fully understand organiza-
tion's environmental ethical policies and need to conserve the en-
vironment (Kim et al., 2019) that to influence competitive advantage
and environmental performance. Several colleagues argued that en-
vironmental training is necessary for achieving goals of environmental
maturity model (Jabbour, 2015; Wagner, 2013), greening of organiza-
tions (Delmas and Pekovic, 2013), execution of environmental policies
& practices (Sarkis et al., 2010), cleaner manufacturing processes &
practices (Gunasekaran and Ngai, 2012); but paradoxically, it has re-
ceived not enough attention (Jabbour, 2015; Kim et al., 2019; Longoni
et al., 2018). Therefore, we predict that:
Hypothesis 6 (H6). Environmental training mediates the relationship
between environmental ethics and environmental performance.
Hypothesis 7 (H7). Environmental training mediates the relationship
between environmental ethics and competitive advantage.
The Fig. 1 illustrates the conceptual research framework, as:
3. Methods
3.1. Sample details
We used survey questionnaire to collect perceptions of the middle
level managers working across operations, productions, supply chain,
environmental clearance, manufacturing and machine maintenance
departments of sixteen private, semi-government, and government
owned organizations in the United Arab Emirates (UAE). We note that
the respondents in the study have had received annually 2–3 environ-
mental awareness training on how to in-built environmental concerns
in design systems, processes, and jobs as well as services and products
that they sell in the markets. The government of the UAE is very par-
ticular about organizations to have clearly laid down policies on en-
vironmental ethics and their execution in organizational value creation
processes.
To conduct this study, we obtained consent from the human re-
sources (HR) departments the targeted organizations to carry out data
collection. However, before the main survey, we conducted a pilot
study to ensure that the measuring instruments were valid and reliable.
We approached 42 middle level managers of the targeted populations of
five organizations to test for the ambiguity, if any, in the framing of the
items. Out of total 22 items included in the survey questionnaire, 19
items were found to be unambiguous whereas remaining 3 items were
reframed, based on the inputs in the pilot study. In this study, 459
middle level managers participated in the main survey. Altogether, we
received 372 filled-in questionnaires from the respondents but only 364
questionnaires were valid for the purpose of examining hypotheses of
the study.
As per Latan (2018) suggestion, we examined for sampling char-
acteristics namely, the non-response bias and the common method bias.
We performed the independent t-test between early respondents (i.e.,
those who responded in the first two weeks) and the late respondents
(i.e., those who responded in the last two weeks) to ensure that the
sample in the study represents the population from where they were
drawn. The independent t-test results suggest that no significant dif-
ference exists between the early and the late respondents in terms of
their responses to the items in the survey questionnaire. The results in
Table 1 indicate significant values > 0.05 for both early and late re-
spondents on the variables tested in this study and attest to general-
ization of results of the study to the large population as they have same
sampling weight (Becker and Ismail, 2016). Furthermore, we examined
data for the common method bias using the Average Full Collinearity
VIF (Kock, 2017) wherein AFVIF was found 1.896 < 3.3 that suggests
that common-method bias does not affect the obtained results in this
study. Furthermore, we checked for the minimum sample size using
Cochran's sample size formula followed by Cochran's correction for-







Fig. 1. Proposed research framework.
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(wherein, margin of error= 0.03; alpha value= 0.01). However, the
sample size of our study is 364 that meets the minimum required
sample size (Bartlett et al., 2001). Table 2 presents summary of the
sample details.
Table 2 shows that the respondents in this study consisted of
52.47% male and 47.53% female, with 52.47% of the sample were of
35 years of age and below. The respondents in the study were highly
educated, as approximately 85% of them had bachelor to Ph.D. level of
educational qualifications in the science & technology, business and
social sciences disciplines. Furthermore, 29.67% of the sample worked
in healthcare, 26.37% in oil & gas, 20.33% in logistics, and 23.63% in
the telecommunication sector. The Table 2 also shows that 26.65% of
the sample were working in organizations with up to 1000 employees,
whereas 47.53% of the respondents were from organizations that had
over 1000 and up to 5000 employees, and the remaining 25.82% of the
respondents were working organizations with above 5001 employees at
the time of data collection.
3.2. Measures
We collected responses from the respondents on seven-point rating
scale (where 1= low and 7=high) for each of the items of environ-
mental ethics, environmental training, environmental performance and
competitive advantage scales.
3.2.1. Environmental ethics (EETH)
The EETH scale had four items adopted from Henriques and
Sadorsky (1999) wherein sample item included was, ‘My organization
has clear and concrete environmental policies’. The Cronbach alpha and
composite reliability of the scale were 0.849 and 0.881, respectively
(see Table 3). The goodness of fit indices of the EETH measurement
scale (χ2/df= 0.002, p < 0.967; CFI= 1.00; TLI= 0.998;
SRMR=0.001; RMSEA=0.000) were in the acceptable range.
3.2.2. Environmental training (ETRG)
The ETRG scale had five items adopted from Daily et al. (2007) and
Curkovic (1998). The sample item of ETRG scale was ‘I get opportunities
to use my environment training in the job’. The Cronbach alpha and
composite reliability for the ETRG scale were 0.787 and 0.801, re-
spectively (see in Table 3). The goodness of fit indices for the ETRG
scale (χ2/df= 1.814, p < 0.087; CFI= 0.989; TLI= 0.984;
SRMR=0.041; RMSEA=0.054) were in the satisfactory range.
Table 1
Non-response bias test.
Construct Sig. Levene's test Sig. t-test for equality of
means
Environmental ethics (EETH) 0.349 0.754




Competitive advantage (COMPAD) 0.197 0.149
Table 2
Sample and organization details.





≤30 years 57 15.66
31–35 years 134 36.81
36–40 years 106 29.12
41 years and above 67 18.41
Industry
Healthcare 108 29.67




High school 24 6.59
Diploma 31 8.52
Bachelor degree 159 43.68
Master degree 134 36.81






≤1000 employees 97 26.65
1001–5000 employees 173 47.53
≥5001 employees 94 25.82
Table 3
Convergent validity test.
Indicators Std loading Variance Error SCR AVE
Environmental ethics
(Cronbach's alpha= 0.849)
My organization has clear and concrete… 0.881 0.651
…environmental policies (EETH1) 0.824 0.679 0.321
…polices for environmental investment and procurement (EETH2) 0.869 0.755 0.245
…environmental vision and mission integrated in its marketing events (EETH3) 0.782 0.612 0.388
…environmental vision and mission integrated to its organizational culture (EETH4) 0.746 0.557 0.443
Environmental training
(Cronbach's alpha= 0.787)
Employee in this organization… 0.801 0.580
…receives adequate environmental training (ETRG1) 0.800 0.640 0.36
…is satisfied with environmental training (ETRG2) 0.764 0.584 0.416
…frequently undergoes environmental training (ETRG3) 0.718 0.516 0.494
Competitive advantage
(Cronbach's alpha= 0.822)
My organization's… 0.886 0.563
…products/services are better than its competitors (COMPAD1) 0.741 0.549 0.451
…R&D capabilities are better than its competitors (COMPAD2) 0.741 0.549 0.451
…managerial capabilities are better than its competitors (COMPAD3) 0.728 0.53 0.47
…profitability is better than its competitors (COMPAD4) 0.744 0.554 0.446
…image is better than its competitors (COMPAD5) 0.773 0.598 0.402
…competitive advantage is better than its competitors (COMPAD6) 0.775 0.601 0.399
Frim environmental performance
(Cronbach's alpha= 0.803)
Environmental activities pursued by my organization have significantly improved…
…product/process quality (EPERF3) 0.79 0.624 0.376 0.851 0.589
…reputation of my company (EPERF4) 0.815 0.664 0.336
…selling products/services (EPERF6) 0.737 0.543 0.457
…reduced overall costs (EPERF7) 0.723 0.523 0.477
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3.2.3. Environmental performance (EPERF)
The EPERF scale had seven items adopted from Daily et al. (2007)
and Melnyk et al. (2003) and sample item included was “Environmental
activities in my organization has significantly improved product/process
quality”. However, after the confirmatory factor analysis (CFA), the
EPERF scale had only four items as the other three items were deleted
to arrive at satisfactory goodness of fit indices. The Cronbach alpha and
composite reliability of EPERF scale were 0.803 and 0.851, respectively
(see Table 3). A CFA with the items loading on the construct of en-
vironmental performance indicated (χ2/df= 1.972, p < 0.139;
CFI= 0.993; TLI= 0.979; SRMR=0.029; RMSEA=0.069) indicated
satisfactory data fit.
3.2.4. Competitive advantage (COMPAD)
We adopted six items from Barney (1991), and Porter and van der
Linde (1995) to measure firm competitive advantage. The sample item
included was ‘My organization's products/services are better than its
competitors’. The Cronbach alpha coefficient & composite reliability of
COMPAD scale as 0.822 and 0.886, respectively (see Table 3). Fur-
thermore, the goodness of fit indices for the COMPAD scale (χ2/
df= 1.514, p < 0.146; CFI= 0.989; TLI= 0.979, SRMR=0.041;
RMSEA=0.050) were in the satisfactory range.
4. Results
4.1. Measurement scale validation
We applied exploratory factor analysis (EFA) to the observed items
of the four constructs to assess for information related to the latent
factor and we found moderate to high factor loadings on all the four
latent factors. As per the suggestions of Hair et al. (2006), we checked
for Cronbach alpha, which ranged from 0.803 to 0.849, to assess con-
sistency and reliability of the constructs of the study (see Table 3). The
Table 3 also shows that the construct validity of the four measuring
instruments in this study were in the satisfactory range. For a sa-
tisfactory construct validity, the items should load on the intended
constructs with standardized loadings > 0.5 or higher, and ideally 0.7
or higher, the SCR > 0.7 and the average variance extracted
(AVE) > 0.5 (Hair et al., 2006). Table 3 shows that these four mea-
surement scales had high convergent validity (Hair et al., 2006), as the
item load on the intended construct had a standardized loading of
≥0.704 to 0.869, the scale's composite reliability (SCR) was ≥0.850 to
0.886 and the average variance extracted (AVE) was ≥0.531 to 0.651.
We empirically tested the measurement instruments for the dis-
criminant validity to ensure that the measuring instruments used in this
study were not related to each other but actually unrelated. It has been
suggested that each of the items of a measuring instrument should have
standardized loading of 0.7 or higher and the square root of the AVE for
each construct should be greater than any correlation estimate (Fawcett
et al., 2009) for a sound discriminant validity. In this study, almost all
items loaded on the intended construct had standardized loading of
≥0.704 (see Table 3) and the square root of the AVE was found to be
≥0.745 (see Table 4).
4.2. The structural model
We performed structural equation modeling (SEM) to examine hy-
potheses in this study. Table 5 depicts results related to the ‘testing for
direct effect’, whereas the Table 6 presents results for the ‘testing for
indirect effect’.
4.2.1. Testing for direct effect
The results in Table 5 shows that H1 [COMPAD← EETH]; and H2
[EPERF← EETH] are supported (β=0.414; t=6.226, p < 0.001) and
(β=0.395; t=6.046, p < 0.001), respectively. In other words, en-
vironmental ethics influences firm's competitive advantage (i.e., H1),
environmental performance (i.e., H2). Similarly, H3 [ETRG← EETH];
H4 [EPERF← ETRG]; and H5 [COMPAD← ETRG] are supported
(β=0.701; t=14.130, p < 0.001); (β=0.354; t=5.567,
p < 0.001); and (β=0.356; t=6.047, p < 0.001) respectively. These
findings suggest that firm environmental ethics positively and sig-
nificantly impacts on environmental training (i.e., H3), and at the same
time, environmental training impacts positively and significantly to
environmental performance (i.e., H4) and competitive advantage (i.e.,
H5) of the firm. Therefore, the H1, H2, H3, H4, and H5 were supported
in this study.
4.2.2. Testing for indirect effect
The research framework in this study also aimed to investigate the
mediating role of employee environmental training between firm en-
vironmental ethics on the one hand, and firm environmental perfor-
mance (i.e., H6) and competitive advantage (i.e., H7) on the other
hand. To statistically test the mediation hypotheses, based on 5000
bootstrapped sample, as suggested by Zhao et al. (2010), was performed
wherein H6 [EPERF← ETRG← EETH] and H7 [COMPAD← ETRG←
EETH] are supported (β=0.238, Lower bound p < 0.001) and
(β=0.250, p < 0.001) respectively. This means that organizational
emphasis on environmental training significantly mediates between the
influence of firm environmental ethics on the environmental perfor-
mance; and firm environmental ethics on the competitive advantage.
Last, but not the least, we mention here that key indices of the goodness
of fit (χ2/df= 1.239, p < 0.288; CFI= 0.987; TLI= 964;
SRMR=0.041; RMSEA=0.039) for the whole model are in the ac-
ceptable range and supports our proposed research framework of this
study.
5. Discussion and conclusions
In the 21st century, firms should adopt balanced approach to fi-
nancial, social, and environmental performance and that calls for in-
creased attention to implementation of environmental management
systems (Longoni et al., 2018). Several scholars argue that firms need to
have strong environmental ethics in place (Tate and Bals, 2018) to in-
fluence environmental management practices for enhanced social and
environmental performance (Short et al., 2016; Yawar and Seuring,
2017). Environmental ethics is an intangible asset that firms leverage to
increase environmental performance and competitive advantage
(Chang, 2011; Chen, 2008). However, there is no straight-line between
environmental ethics to environmental performance and competitive
Table 4
Discriminant validity test.
Mean S.D. 1 2 3 4
1 Environmental ethics (EETH) 5.29 1.39 (0.807)
2 Competitive advantage (COMPAD) 5.10 1.27 0.755⁎⁎ (0.751)
3 Environmental training (ETRG) 5.17 1.42 0.701⁎⁎ 0.710⁎⁎ (0.761)
4 Environmental performance (EPERF) 5.41 1.10 0.714⁎⁎ 0.678⁎⁎ 0.681⁎⁎ (0.745)
Note: The diagonal value – italic & bold – represents square roots of average variance extracted.
⁎⁎ p < 0.001.
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advantage and environmental training facilitates the influence of en-
vironmental ethics to reduce negative effect of business operations, if
any, on the physical and built environment (El-Kassar and Singh, 2018;
Graves et al., 2013) and enhance firm's environmental performance and
competitive advantage (Singh and El-Kassar, 2019; Thu et al., 2019).
Drawing upon RBV and DC theoretical lenses, we argued that en-
vironmental training enhance employees' dynamic capabilities namely,
environmental skills, attitudes and knowledge (e.g., Schilke, 2014;
Vogel and Güttel, 2013) as such that they act as a source of path de-
pendence to increased competitive advantage and environmental per-
formance of an organization (Helfat and Peteraf, 2015; Teece, 2014).
The findings of our study offer key theoretical and practical implica-
tions for environmental management practices in organization and are
discussed in details.
5.1. Theoretical contributions
Our study makes three key theoretical contributions. First, the
findings of the study advance RBV and DC perspective on to the linkage
between firm's environmental ethics, environmental training, environ-
mental performance and competitive advantage (e.g., Helfat and
Peteraf, 2015; Teece, 2014). Therefore, the findings of our study ad-
vance RBV and DC that environmental performance and competitive
advantage, especially in the context of growing environmental aware-
ness amongst key stakeholders, depends upon effective integration and
reconfiguration of firm's key competences namely, environmental
ethical policy and its implementation through employee's environ-
mental capabilities (i.e., skills, knowledge and attitudes) (Chang, 2011;
El-Kassar and Singh, 2018; Teece, 2014). In particular, the findings of
our study show that when organizations have environmental ethical
policy play critical role in enhancing firms' environmental performance
and competitive advantage directly and also indirectly through devel-
oping employee's environmental capabilities – skills, knowledge, and
attitudes – through environmental training (e.g., Chang, 2011; Jabbour,
2015; Thu et al., 2019).
Second, our study contributes to advance knowledge in the field of
environmental management. We suggest that organization should
adopt and implement environmental ethical policy all through varied
organizational processes and systems to accrue benefits in the form of
enhanced environmental performance and competitive advantage. As
such, firm's environmental ethics is a foundation stone for enhanced
environmental management at workplace but this connection should be
regarded as organizational intentions and attempt to take care of phy-
sical and built environment rather than a definitive proposition.
Although we recognize that organization's environmental beliefs and
their expression in environmental ethical policy and practices remain
an underlying perspective, our study suggests that developing em-
ployees' environmental capabilities strengthen organizations' resolves
to reduce negative effect of their business actions, if any, on built and
physical environment in the context of environmental sustainability.
Last, but not the least, our study advances theoretical understanding
on the role of environmental training vis-à-vis success of environmental
management initiatives of the organizations as evidenced in several
studies (e.g., El-Kassar and Singh, 2018; Jabbour, 2015; Singh and El-
Kassar, 2019). Environmental training is an area that strives to align
varied human resource management practices with that of the en-
vironmental management in the organization (Jabbour, 2015; Renwick
et al., 2013). Our study suggest that the environmental training plays
significant role in organization's attempt to reduce pollution, improve
product/service quality, reduce overall operating costs, and improve
reputation of the company. Therefore, our study suggests that en-
vironmental training enhances organization's environmental manage-
ment goals and that affects competitive advantage. As a result, we
suggest that environmental training aims at developing employee's
environmental capabilities and serves as a source of path dependence to
enhanced environmental performance and competitive advantage (e.g.,
Helfat and Peteraf, 2015; Teece, 2014).
Overall, the findings of our study have varied suggestions for re-
searches on environmental management in the organization as greater
understanding of the role of employee's dynamic environmental cap-
abilities could lead to greater understanding of firm's performance
outcomes from their environmental efforts. We believe that the findings
of our study will stir up researcher's curiosity to unravel the human side
of environmental management and that will surely steer future re-
searches in significant directions.
5.2. Managerial implications
Our study makes several important managerial implications to ad-
dress increased environmental pressures, as they cannot afford to ig-
nore the environmental concerns of key stakeholders.
Firstly, firms have had been witnessing increased stakeholders
pressure for creating sustainable environmental management practices
to reduce negative impacts of business on the built and the physical
environment (Longoni et al., 2018; Yu et al., 2017). In such a business
scenario, our study suggests that both top management and employees
should be committed implement and sustain environmental ethical
practices to enhance firm's environmental performance and competitive
advantage. Furthermore, our study suggests that as the top manage-
ment keep their employees engaged and monitor their job behaviors
vis-à-vis sustainable environmental management practices anchored on
environmental ethics, it not only enhances firm environmental perfor-
mance but the latter in turn positively influences competitive advantage
over the rivals in the markets. In other words, our study suggests that
organization's approach towards environmental ethical practices at
workplace should be not be reactive but proactive with intentions to
Table 5
Testing for direct impact.
Relationships Standardized direct effect Standard error t value Sig. level Hypothesis testing
COMPAD← EETH 0.414 0.091 6.226 p < 0.001 H1 accepted
EPERF← EETH 0.395 0.059 6.046 p < 0.001 H2 accepted
ETRG← EETH 0.701 0.038 14.130 p < 0.001 H3 accepted
EPERF← ETRG 0.354 0.075 5.567 p < 0.001 H4 accepted
COMPAD← ETRG 0.356 0.105 6.047 p < 0.001 H5 accepted
Table 6
Testing for indirect impact.
Relationships Standardized indirect effect Sig. level Lower bound Upper bound Hypothesis testing
EPERF← ETRG← EETH 0.238 p < 0.001 0.171 0.335 H6 accepted
COMPAD← ETRG← EETH 0.250 p < 0.001 0.167 0.337 H7 accepted
S.K. Singh, et al. Technological Forecasting & Social Change 146 (2019) 203–211
209
create and sustain synergy amongst the triads namely, profits, the so-
ciety, and the environment.
Such environmental beliefs, values, and behaviors of organization
asks top management to enable employees to carry out environmental
agenda meticulously in what they do in their assigned tasks and that is
the second implication of our study for managerial practices. We sug-
gest that organization's commitment to environmental ethics will re-
main ornaments hanging on the walls or in the files until organization
makes conscious decisions to develop employee's environmental cap-
abilities to carry out such a noble mission. Therefore, the findings of our
study calls upon organization to allocate significant percentage of its
annual budget and other relevant resources for environmental training
and development programs with clear goal to develop employee's en-
vironmental cognitive capabilities and behavioral competencies for
enhancing and sustaining firm's environmental performance and com-
petitive advantage. We also suggest that such employee's environmental
training should not be one-off event but a continuous process to satisfy
their key stakeholders and also to beat competitions from the rivals in
the dynamic markets.
Last, but not the least, we suggest that firms should tune up their
employee recruitment & selection strategy that should be aligned with
organization's environmental ethical agenda for sustained proactive
environmental management practices at workplace. Furthermore, we
suggest that top management should adopt a performance appraisal
system wherein employee's environmental job behaviors receive sig-
nificant weight and linked with organization's reward management
practices for employees to exhibit environmental job behaviors re-
peatedly and continuously. In other words, we suggest that all three
bundles of HR practices – the boundary spanning HR practices (e.g.,
recruitment & selection), the development HR practices (e.g., training &
development), and the maintenance HR practices (e.g., performance
appraisal, and rewards management) – should work synergistically for
sustainable environmental management practices in the organization.
We believe that the seamless synergy of aforementioned three
bundles of HR practices under the umbrella of environmental ethics will
make business, society, and planet to coexist and always be happy and
healthy.
5.3. Limitations and direction for future research
Like any other study, this study is not without limitations. First, the
study relied primarily on the perceptual measures of the constructs that
are commonly used in the management literature. Future research
should use objective measures along with perceptual measures, espe-
cially for the constructs of environmental performance and competitive
advantage. Second, we used employee environmental training as a
mediator to investigate onto the indirect effect of firm environmental
ethics on environmental performance and competitive advantage. We
suggest that the future study should use all ability, motivation and
opportunity based human resource practices (e.g., recruitment & se-
lection, training, performance appraisal, teamwork, reward systems,
employee relations, etc.) to investigate on how they mediate on to the
influence of organization's environmental ethics on their environmental
performance and competitive advantage. Third, we tested our proposed
theoretical model in the UAE. Therefore, we suggest that future re-
search should use our research model and examine it in the wider
context by drawing upon sample from other countries of the Gulf region
to advance theory and practice of environmental management.
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